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(57) Abstract 

A top drive (2) is employed to connect two stands of casing (15 
16). In the preferred embodiment, the top drive (2) is connected to a 
telescopic drive shaft (6) which has a head (12) which can oe clamped 
onto the casing (16). The torque applied to the connection can be 
controlled by controlling the current or hydraulic pressure applied to 
the top .drive (2). Tte main elevator (1 1) is supported by a pair of bails 
(10) which are suspended from a support block (9) fast on the upper 
section (7) of the telescopic drive shaft (6). 
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Method a nd Apparatus for Connecting 
and Disconnecting Tubulars 
This invention relates to a method and apparatus 
for connecting and disconnecting tubulars . 
5 During the construction of oil and gas wells a hole 

is bored into the earth. Lengths of casing are then 
screwed together to form stands and lowered into the 
bore, inter alia to prevent the wall of the bore collap- 
sing and to carry oil or gas to the surface. 
10 After each stand of casing has been lowered into 

the bore slips are applied which support the casing 
whilst the next stand of casing is screwed into the 
casing in the slips. when the new stand of casing is 
connected to the casing in the slips the slips are 
15 released and the new stand lowered into the bore. This 
process is repeated until the desired length of casing 
has been lowered into the bore. 

It is important that the joints between the lengths 
of casing are tightened to the correct torque both to 
20 render the joint leakproof and to ensure that the casing 
will not part. 

Historically, lengths of casing were originally 
connected using manually operated tongs. Later these 
were replaced by power operated tongs which were man- 
25 oeuvred into position manually. More recently automatic 
tongs have been introduced which run on rails and can be 
advanced towards a joint or withdrawn therefrom by 
remote control. 

Whilst power tongs have proved satisfactory for use 
30 with standard casing having a diameter up to 16 inches, 
it is now becoming more common to employ casing with a 
diameter of from 18 5/8" to 36". 

Although automatic tongs have been built to accom- 
modate such casing they are extremely heavy and extreme- 
35 ly expensive. 
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One aspect of the present invention provides a 
simple and relatively inexpensive alternative. 

in particular, one device for rotating a drill 
string during drilling is Known as a top drive Top 
d rlves are generally hydraulically or electrically 

^Tccording to one aspect of the present invention 

there is provided a method for connecting tubulars. 

^method comprises the step of rotating one tubular 

relative to another with a top drive. 

According to ..other ..peer of th. present inven- 
tion there is provided an .pp.r.tus for 
i„ accordance with th. present invention, which appara 
«s comprise, a head for dipping a length of casing and 
a Live shaft which ..tend, fro. said heed and is rotat- 

Tref arive shaft i. t.l..copica 1 ly 

^ov.t.t.g.ou.ly. said drive shaft is bollow^nd 
include, en upper section and a lower section ^ and ^here- 
in said apparatus further includes a packer actuabl. 
thJ said drive shaft is fully contracted to provide a 
...1 between said upper section end said lo«r sec tlon 
This arranpe-ent enables a casing to be circulated 
qu iCUy and efficiently should it Ja. whilst being 

r e'ebTdtent. a chafer is provided which can 
be pressurized to contract said drive shaft. / 

Advantageously, said head cceprises a Plura ity of 
jaws and a plurality of actuator, for urging said Jaws 
into engagement with said cesing. _ 

Preferably, the apparatus include, a support bloc- 
for supporting a main elevator. 

Advantageously, the apparatus include, a pair of 
, bail, and a eain elevetcr wherein .aid bail. are -unfed 
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on opposite sides of said support block and said main 
elevator is connected to said bails. 

If desired, a Joint may be provided to enable the 
head to be pivoted to facilitate handling the stands of 
5 casing. A universal joint is preferred although this is 
not essential. 

The present invention also provides a top drive 
provided with an apparatus in accordance with the pre- 
sent invention. 
10 * * * 
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For a better understanding of the present invention 
reference will now be made, by way of example, to the 
accompanying drawings, in which:- . 

Fig 1 is a perspective view of one embodiment of a 
5 drilling rig provided with a top drive and an apparatus 
in accordance with the present invention; 

Fig 2 is a view of a detail of a second embodiment; 

^ Fig 3 is a side view of a third embodiment of part 
10 of a drilling rig provided with a top drive and an 
apparatus in accordance with the invention. 

Referring to the drawing, there is shown a drilling 
rig which is generally identified by reference numeral 



15 " The drilling rig 1 comprises a top drive 2 which is 
supported by a travelling bloc)c 3. The top drive 2 is 
Junted on a carriage 4 which is slidably mounted on 

" ilS A 5 telescopic drive shaft 6 is connected to the 
20 bottom of the top drive 2 and comprises an upper section 
Tend a lower section 8 which are provided with interen- 
gaging internal and external splines respectively 

The telescopic drive shaft 6 extends through a bore 
in a support block 9 which is suspended from the top 
25 drive 2" a hollow tubular member 20. Twc , bails 10 are 
disposed to opposite sides of the support block 9 
suonort main elevator 11. 

The lower section 8 of the telescopic drive shaft 6 
ls connected to a heed 12 which co-prlsee six gripping 
30 jaws (not shown, which are actuable hy respective h y 

draulic rams 13. , o 4e 

in order to lower casing into the top drive 2 is 
first raised close to the top of drilling rig 1. 
stM> d of casing 15 Is then .noved into position hy «U- 
35 lary handling equipment such as an suailiary elevator or 
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a pipe handling device and gripped by main elevator 11. 

the stand of casing is then lowered into the bore 
by lowering the top drive 2. When the top drive 2 
reaches its lowermost position slips 14 are applied to 
5 prevent the casing 15 falling down the bore. Main 
elevator 11 is then disconnected and raised to the top 
of the drilling rig 1. 

A new stand of casing 16 is then moved into axial 
alignment with the casing 15 by the pipe handling de- 
10 vice. 

Top drive 2 is then lowered until the head 12 
surrounds the socket on the top of the stand of casing 
16. The top drive 2 is then lowered a further few cm 
(typically 10 to 20 cms) during which time the lower 
15 section 8 of the telescopic drive shaft 6 enters the 
upper section 7. 

The hydraulic rams 13 are then applied to urge a 
plurality of jaws (not shown) into engagement with the 
head 12. The main elevator 11 is placed around the 
20 casing 11 but is NOT moved into gripping engagement with 
the casing 16 at this stage. 

The pipe positioning device is then lowered to 
allow the bottom end of the stand of casing 16 to enter 
the socket 17 on the top of the casing 15. 
25 Top drive 2 is then actuated to rotate the tele- 

scopic drive shaft 6, the head 12 and the casing 16. As 
the casing 16 enters the socket 17 the lower section 8 
slides downwardly relative to the upper section 7 and 
relative to the main elevator 11 which does not rotate 
30 with the telescopic drive shaft 6. 

During this time the pipe handling device may be 
released or lowered in a controlled manner to inhibit 
damage to the threads. Alternatively, vertical movement 
of the pipe handling device may be controlled by a 
35 pneumatic cylinder which simply compresses as the casing 
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16 enters the socket 17. 

If the top drive 2 is electric the torque applied 
to the joint can be limited by limiting the maximum 
current to the top drive 2. Similarly, if the top drive 
5 Tis hydraulic the torque applied to the joint can be 
limltel by limiting the maximum pressure of the hydrau- 

11C "nee the casing IS is tightened to tJJJ^ 
torque the main elevator 11 is firmly applied to the 
0 casing 16 and the head 12 disconnected. Slight upward 
pressure is applied to the casing 16 by raising the top 
Lve 2 slightly to enable the slips 14 to be released 

The top drive 2 is then lowered until the casing 16 
occupies the position initially occupied by the casing 
• e 15 at which time the process is repeated. 
15 various modifications to the arrangement described 

are envisaged, for example the upper section and^the 
lower section of the telescopic drive shaft could be 
olased together by compressed air at the start of a 
20 coding operation. The pressure could then be slowly 
reduced to allow the casing 16 to gently enter the 
socKet 17 without damaging the threads. Figure 2 shows 
a simplified detail of such an arrangement. 

Heferring to Figure 2, the telescopic driv* , she t 
25 6' comprises an upper section 7' and a lower -^»? 
Lch are biased together by compressed air introduced 
into chamber 16 via hose 19. 

Prior to lowering the head 12 onto e new steed of 
the chamber 18 is pressurised with *» 
30 to fully oontreot the telescopic drive sheft 6. The top 
drive 2 is then lowered until the heed 12 is circumja- 
cent the casing 15. The hydraulic rams 13 are then 

aCt Ts n .H amount of air is then allowed out of the 
35 ch»ber 18 to allow the pin on the bottom of casing 
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to enter the socket 17 and lightly bear on the threads 
therein. 

When the top drive 2 is rotated the casing 16 
enters the socket 17 and the pressure in the chamber 18 
increases as the casing 16 moves downwardly. The pneu- 
matic cushion provided by the compressed air in chamber 
18 allows the joint to be made with minimal risk of 
damage to the threads. Conveniently hose 19 coils around 
the upper section 7' as the joint is made. 

If desired the support block 9 could form part of 
the housing of the top drive 2. 

Turning now to Fig 3, top drive 2" is suspended 
from travelling block 3". Support block 9" is bolted 
directly to the housing of top drive 2" and is provided 
15 with ears for accommodating bails (not shown). 

A drive shaft extends downwardly from the top drive 
2" to universal joint 21" which in turn supports tele- 
scopic drive shaft 6" which comprises an upper section 
7" provided with external splines and a lower section 8" 
20 which is provided with internal splines and which is 
fast with head 12". 

The universal join 21" allows the head 12" to be 
pivoted to facilitate the connection of stands of cas- 
ing. 

25 a further refinement of this embodiment is that, 

above the external splines the upper section 7" is 
provided with an inflatable packer 22". In addition, the 
drive shaft 6" is hollow. 

If the casing jams whilst it is being lowered the 
slips are applied. The main elevator is then relaxed and 
travelling block 3" lowered. The head 12" engages the 
top of the casing and the upper section 7" of the drive 
shaft 6" enters the lower section 8" until the inflat- 
able packer 22" lies inside the lower section 8". The 
35 inflatable packer is then inflated. 
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Mud is then pumped down the well via a hose 23, the 
arive shaft of the top drive 2« (which is hollow), a 
fle xible hose (not visible) extending across the univer- 
sal joint 21", and through the hollow drive shaft 6 . 

A resilient annular sealing member 23" is also 
provided to form a seal between the head 12" and the top 
of the socket on the casing. 

The purpose of pumping mud down the hole is to try 
and free any blockage. After pumping has been continued 
for a given period, for example 10 minutes, the flow of 

mud is stopped. . 

The travelling block 3" is then raised until the 
ma in elevator is just below the socket. The main 
elevator is then applied to the casing and is then 
raised to enable the stops to be released. The travel- 
ling block 3" is then lowered. If the blockage has ^not 
been cleared the slips are re-applied and the procedure 
repeated. ' 
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Claims 

1. A method for connecting tubulare, which method 
comprises the step of rotating one tubular relative to 

5 another with a top drive. 

2. An apparatus for use in a method according to Claim 
1, which apparatus comprises a head (12) for gripping a 
length of casing (16), and a drive shaft (6) which 
extends from said head (12) and is rotatable by a top 

10 drive (2). 

3. An apparatus as claimed in Claim 2, wherein said 
drive shaft (6) is telescopically extendible. 

4. An apparatus as claimed in Claim 3, including a 
chamber (IB) which can be pressurized to contract said 

15 drive shaft ( 6 ) . 

5. An apparatus as claimed in Claim 3 or 4, wherein 
said drive shaft (6") is hollow and includes an upper 
section (7") and a lower section (8") and wherein said 
apparatus includes a packer (22") actuable when said 
drive shaft (6") is fully contracted to provide a seal 
between said upper section (7") and said lower section 
(8"). 

6. An apparatus as claimed in Claim 2, 3, 4 or 5, 
wherein said head (12) comprises a plurality of jaws and 
a plurality of actuators (13) for urging said jaws into 
engagement with said casing (16). 

7. An apparatus as claimed in Claim 2, 3, 4, 5 or 6, 
including a support block (9) for supplying a main 
elevator (11). 

30 8. An apparatus as claimed in Claim 7, including a 
pair of bails (10) and a main elevator (11) wherein said 
bails (10) are mounted on opposite sides of said support 
block (9) and said main elevator (11) is connected to 
said bails (10). 

35 9. An apparatus as claimed in any of Claims 2 to 7, 
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including a joint (21-), which enables said head (12-) 

to be pivoted. , . , 

10. A top drive provided with an apparatus as claimed 

in any of Claims 2 to 9. 
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